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(54) Btno^ft] *W#«jB*«tWE-0«&Srft 



(57) »»] 

A*»JhU L.*feh9>5?X^O**flS««+»J**» 

■*». *3fS*£tfS i O. N y «i£fc«#££^irS 1 
. Ny irc**Hi:iWfr*U». *^«*SigS2 0©± 

12 2M:. ftECVDKJ;4«fcJ'U3>i*fcttEC 

R-cvDic«fc*afli->'j3>iiTr**i:ta»<9F*L 

V». /X»J7IH2 2©±fctt, JBIWR2 4tfjftR3n*. 
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(2) 

1 

±\Z. Z.<Dmmfg<D7*bVV{f7 74-mxm<DR$i 

m*m 3 ] ±e*»0tiftwitf. **tr s 1 . 

Oy Ni R:fe,fctf*3g£-§tfS i, N, &© sprout" 
[«#B4] ±B**fftieWB«)±fc, Jt'JTJijWR 10 

w-T*a«#H 1 ~ 3 ot»rn*»KE«o*«<*««. 

[*#B5] ±EAU7Jfa<, «EECVDlC«fc*3fl: 
->Un>R*«tt;ECR-CVD»C±<5Sfl;v'Un>R 

©5-6©^r n*r**iwwi4 iceit©¥*tt&ii. 

7 *hW #77 4 -tiax&n^ ±El^Xhffil£0r 

-z&zmim 6 eg»©¥*ft&iB©»Bm 

Oy n, BI*<fctf*5f?££frS i. N, jg©5£©^-f 
n*»-C**»«9l 6 Sfctt 7 C:E«©¥$#8fi©8!jS 5(7 

tzmxm 6-8 ©^m^KE«©¥$&gffl©©ji 
#& 

M&glO] ±EA*U7!#, ffiEECVDJcfca* 
ft -> U n >^*3«k rXE C R - C V D \z ,fc hWc > U 3 > 
■l©55©VitYl*»T**ll*«9 CG«©¥illftgB 
©JBteSrS. 

[M&g 11] '>£ < t fc±E**ftftI»#qBj«3 40 

K*rr«ii#B6~i o©v^-rn^icE«©¥«ft:s® 
©«sm 

[^©iffflftiKBJ] 
[0 0 0 1] 

M*±©«JH*HW *89Hi. ¥*#gB£cktf-£© 
X^©U>^*#©ffiA£BW:U U^feh7>^ 



1WP8-4 5 9 2 6 

2 

[0 0 0 2] 

[ft*©8ffi] *«*aMR±fc»rtanfcMosh5> 

^X^±©lMRi:bT. fciAfcEBPSG (#D>:fc 

>**F-7l,T**©T!. ¥$#£«£&a!tJi-r-5i§£ 

IC, BPSGIC**hS'J>a«. T*©h?>5>X* 

> ~>'J 3>£#n> H-y©y- F 

# u ->u n > fcjwav* ^ns«-&) ©v- Mg#i£±tf 

5. Sfc. BPSGRfc£*tt*U>i8«tt«L-T. b9 

[0 0 0 3] $&, HBRtl/T. * 4 />TE'OS-C 
VD»KJ:Dj«BlSn*NSG (/>H-ySi0 2 ) 

*©«-&fcJ4. ¥*#Jt&©JNk 
MSJciO, ■l>t»t:^*n**»3jn ? »©h?>^x^ 
artifcittRU h?>s?^^©Wtt«fl:*4i;a'tt** 

[00 04] 

L-J: 5 iTSBW] MSEL-fcT»h5>5> 
**"\©U >©tt»*±tf#a©jras»jtr*lilSllt 
tbT. ffiECVDtCi-SS iNi (gfcvll 3 >BI) 
#$H5nTV>5. ffiJECVDtCi-SS i NBSIUfc* 
3§ft&B©ggB£El 1 5 few*, m 1 5 fc*-T4MW*« 
ITS, *iiS^v l J3>®^^SS2©^ffilr, #f 
ftNKRtt (LOCOS) 4tm?ftWV>->-VMl&V 
X&O. LOCOS 4tC<tOH^nfc¥«#*«2©* 
H±fc. y-M6«l6*J:tfy-h«i8. 10 (# 
•J-> , j3>IB8£*>y;*7->-> , J1M HRl 0<t©^ 

[0 0 0 5] iE-LT, y-h«®8, 1 0*5iy:LOC 
OS4S®5J:'5IC, fiflECVDfcJ:*S i Nggl 2«» 
^KLTa&IJ. *©±fc, HBI»14tLT. BPSG 
il*5^tt^^/>TEOStC«t-5NSG^J^KLT* 
■5„ 0 1 5 lC^-T«ig©¥^«:^BT«. BPSGBIT 
«JjESnfcHBIKl4!fi»S©U>©a;«ft. SiNll 

4 y>TEOS/NSG^Ta&t?Tfc, NSGR*>5©# 
»©S3i^S INil2T^n-^nri*n?f5. 
[0 0 0 6] H 1 5 C*-r«iaT?H:. b7> 

V7,5>*mm% *s 'J 3 >®*3I^*« 2 ©g®©?-^ 

*;w»*«ij«-r*^U3>©5Mi## &>ifv>{r# 

fc. *3S5©«A£ S i NK1 2*i^D>yi7LTLt5t 

Sr*frf^H»*T}?affla-r?)J:<!:^i:1?ff5. *«ft(C 
BRU *jgffliA*S i NSgl 2«!?Dy?LTLS5 
©T. 01 5{C^-TJ:5IC, ^M^14lCJgfig 
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(3) 

3 

ft. **fls«»?:-|-»C!St**-tn«»**. *SBfl;#T+ 

[0 0 0 7] #5§?l§tt. J:©<fc5fc|fi#tC&*Tfc2 
ft, IIffll8l#"=> h5>vX^^©'J>^*^©SX$:B& 

[0 0 0 8] 

[0 0 0 9] ±§B«tt»tt, fct*«H9>yx^©y 
7>?7>9 (TFT) ±EWM& 

i, O, N, | (£*T, rs i , o ? N, : H 
mi tbS3) *5<fctf*iil£-£trS 1. N, S (BAT, a? 
rs i r N, : HKJ fct>»3) ©•5-6©H-fft*^» 

*Jit*»ff*lx^. £ft£©BS«, 10 
atoM%«±, ff*K ttl BatoaXKi, 3 SIC*? £b 
<«2 0 atonXfiUT**. 

[ooio] ±e«KWttM<!}±tr. mrmimtt 

c v d is^kv u n >^*fciiE CR-cvDi:i 

l©±fc, l^^XhK^K-r-SXigt, 7*HJV^ 

[ooii] ±gwm», fct^.«h7>y^oy 

-h«®T<&£. TFTlCfcSfflfS 
IltjSSr**. #hAy-hfflTFTO«#fctt, ±C 40 

mmm\t. tftov-x- Hi/>f>«**«ttf?ir* 

[0012] ±.tifcm®i&w.®\$, fcrnzstss i. o 
, n, i&:i3±tf*5SS£££rs i. n, Kosfcow** 

lPI«ftfc*fc, **ft*M©±fi:. AU71*»J« 
6 K«T * £ fcJ&Sff* U>. 
[0 0 13] ±gBA*U7!te. fctA«iSBECVDt± 
SSfcy U 3 >KSfcttE C R - C VD K«fc5gfls->»J 



#Bfi¥8-4 5 9 2 6 

[0 0 14] 

&mm<Dy* MJV^57*HniP*©E»HfjkHifc 
***«»»■«««'*. iiitt &t*tfy-h« 

k:. **ftttSM#s. E»RFJb»**#-r.5©Tr, 

ttftft££«ttff©Xfttfd>&<. «UA*->£^ 
f*Ct3ft»"e**. WMftt. TFT©#^#:lt?*-5) 
4§£fCfc, W*^LT««©*IW»^&<*ftrt*--> 

[0 0 15] rlf^ »l-)MDWi'NZft\,\ 0t>)Vif7 
7-f C*«**«**ftttg« (4 3 6nm) - i $ (3 
6 5 nm) -»K r Fl+y^l/ — if — (2 4 8 nm) t 

««fifl:aftTv»430*. ^st# v&ai&bm o&w 

tt. »3te*ft©ffi»6fcK.kD**<fc*. ^fgHJIT 
fit, /^->iiaX$ft5®SS©±IC, M*fB&Jt^*Sr 

ffi«©IT&«l/f!Ufl£fcJ:D, U^hR©WS!8««fc 
UTt>, uy^MI©rt«T?!RJRSft****-ffiK: 
U ft£tt»*«*PML «ili©3ESiSaJ^S^t*tT 

[0 0 16] *RWTtt, h^^^oy-HHM! 

fcfc*»«*©±fc. EM&ik»*ft:rr 
S**fttt£JI£, *«JB©/^^->lniI«Kt)-t©S 

»lt$*ftS***», H5>yx^©?-ir*^***r 

h?>^x^©wt*rti±a-a:*. 

[0 0 17] C©J:5a:SW»ih«***r«**«» 

ffiltbT«, Si, O, N, :HltftliSi 
, N, : H^SfSKfflV^ft^. Si. O, N, : 
HRtt, SiH4.NiO.Ni, NHs ^SfflV^T, 
fctjtfJCVDSSitttSJKtt^y^tt. Sfcli, E 

VD^i*©^7XvCVDSICJ:0«$ftS„ »fc. 
S i , O, N, : HKH, *3R©^S*», ^20 atom 

7 r 7X7CVDfcJ:58fl:v''J3> 
K©*SS##»tt, JS:atoi%igflf-e*5. 

[0 0 18] Si. O, N. : HIRtt, 01 3»C 

wTJ:3lC. ^K^fr (»fcS iH< ©SEfflJt) 
SCtfCifJ, JfiS2 4 8 nma&-S^«-€-©ffi©jSStC 
*V»T©3t4tft»©n (fflSf^©*&«) . k (JIW^ 
©Sg?) S*^<^3i3:SC:t!8«T#5. £©£», 
T««©«HC*i;T**3afc*±t«JPSjM:S** 
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(4) 

5 

[0 0 19] h?>$>a*©-*«*Mrt-**«Ji©± 

©J5 ffl ffiE C V D K <fc «£jb >"J ^ if© A' 'J 

>yx^©±cj*iiaft*iiwiij9»6 h7>-^^^ 
**©aa*AU7'r*«t | ba:*©Tr, ***©¥«#: 

[0 0 2 0] *B«-Ttt. AU7JB©Tfc**«»*W 

jw*«an*©-c. *.m\£mmm\m\s, mm&i&w. 

[0021] a? 
[*1KM #T. *»Wfc** i MMM6ll*J:tf*©« 

*. Bl. 2tc*TJ;5tC, *89J©-£)fifll;:ff«¥ 

s#i£@-m, #iga->U3>«^#^s«2©isffi 

tc, *?£HtflM (LOCOS) 4#5iS?#gSA*-> 
T^mtrabo, Locos4tc£0B*nfc¥3S#s 

«2©«®±lc, y~HftWl6*J:tfy-h*«l l 

1 0i©#'J^ F*igT*Sdi. iimcKS-f, #U » 

-> u n >K¥ffi-c*^-r * c t *>-c£ «. 

[0 0 2 2] LOCOS4I1 gfcS"'J 3 >R£Kfl;E 

t, y-h*6ig:K6i, 2 ©«fflfc»**n 

[0 0 2 3] *jHEMi«n?tt, 'JIM H«ig©y-h« 40 

ffi i©jtc, swi»±^*s*-r5*is«ii&iiJi2 o 

*»rtRUT**. *»«»■(■ 2 0f4. Si. O 

, N. :HlS&aSi, N, : H^&i'tl^Sn 
*. dn&©KH:, 1 Oatoi%£JUh. ff 

£L<(41 5atomX£U:. S6fc»SKf42 OatomX 
&±TJ&£>. Si. O, N, : H^fi. S i H, , Ni 
O, N 2 , NHj ^Sffl^T. fct^.«CVDftSfc(4 
SSttX/V^ffi. ECR^5XVCVDM 
V»IJW7XECR^7XvCVD&t'©^7XvCV 
DStiOMSni. S i , O, N, : HI i» 



#M¥8-4 5 9 2 6 

tt, **©■&£*#. m2 Oatom%£^<, 
If t LT$f * b < f mt -5 C 5. 
[0 0 2 4] *£jKffl©**ft£lU|2 0li. y 

i©7* h'jy^77^-jnx^{r*^T, 

EWBihlil/raiBU ftHMMtftfittU 
»*«*»ikUT«B/'«^->©»jai3jninBlcft*. !: 
©J: 5 *««UHM2 0OX4%K«J:tf 

[0 0 2 5] *£*fl©¥*ftgtt-?li. *SSS«j&ili!» 

2 oa*»j£3n&y-h**i i*mocos4s 

B5«k3fc. A , 'J7I2 2MLTS5„ AU7J12 
2 tLTtt. fc,h^affiJEECVDfc<fc5^t;>"j3>K 
* fc tt E C R - C V D fc «fc * Sfc^U 3 >Btft 2 TS§j£ 
Stl. ±fcJ«ilSn«)ilBWt2 4*6h5>^X^© 

u>*a^f4*»tt£©^w«©aii*Ki±-r*. £© 

BU h7>^X*©?**;PfiFN.©*3?l©« 
AfcBJh^ft*. L-*»U A'U712 2 

©WfflJtC, *SfS#t»&IS(12 0^RL.T»<5©T?, 02 
fcjftfi'SK:. **Mk£13C|RU C©**ft£lUI2 

o * 2 ©am©?* 

ns©T> c©«»©*JM:*»-MHrtft>n*. b&a* 

t>T, 5'U3>©*»******fcJ:DA#fclMh& 

*U **U7h7<;>:7*,i:&£;it i &fc<. h7>^X? 

©«fft*«inj±-rs. 

[0 0 2 6] AU7J1 2 2©±ICtt, MIMR2 4:Pj&K 
3*1*. JHWI£2 4£LT«, ffii&P[Tabn«#(ClS« 
Sftfc^ft*, BPS GUI, PSGHa&-5V>tt^ , />TE 
OSfc«fc3NSGK&£T*|j«an-5. JpnK2 4£ 
tt, ¥•#**© y-x ■ FHmittn^? 

[0 0 2 7] 'A\z, m l fc*T¥»#S«©»S*ftK: 

ov^Tis?g-r^>. 03 (a) (c^-ri5fc, mig 

■S'lJ 3 2 ©«ffiC, LOCOS4SI 

?»(i^^->-e»j*-r*. locos4ii fct^ttf 

[0 0 2 8] ^(C, LOCOSTH*nfc¥$#£«2 
©SH«C y-MB«W6*»*"r*. y-hiffiiBtK6 

IC» 0 3 (B) lC^-r<t9fC, fctAtfCVDttftfflV» 

f>yUW H (W-S i) Rl 0 SJHJfaSBT-B. -t 
©±K. E»HFJhS»**^rr«*«ft»ii»2 0€. 7 

7X7CVDMi-1?Mt5. *^««&il»2 OtL, 
T, Si. O, N, : Hlfi*ffl^««^fctt, KT©«fc 
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(5) 

7 

[0029] ( i ) wMm!t%^&Mt^immmm 

(fc£;ttfXP 8 84 3 (v'TV-l'Y'f YU 
X^XttSS) ) ftfiglgU jgg2 4 8nm©KrFl+ 
•>?]/- tfiCiSSftftfrSttiagU £««$!)£©-> 
5 a U--> 3 >££Jg£[g4 (CtkTo 04IC^-T±5IC. 
m± 2 0 

[0 0 3 0] (2) H4fc*V>T. Jtft8S&*©S*«l JO 
tt, UvX MKiP #9 8 5 nmCDRffc»5. UvX KM 
JP9 8 5 nmlC»BL, d^HltKll:Jl©JSJPft 3 0 n 
mtU E«ttilJHMfc*£Rn.,i , k.,, ©*fcfc 

ttsu^x bm<Dmu^tto^mu(D-y s. =l v - ; x a 
>ie^*ia 5 t^-r. 

[0 0 3 1] (3) l/yxhWlOOOnm, 10 1 
7. 5nm, 1035 nmO-tn-e'ntCtt LT, ±fB 

(2) ©S/SaU-^g^Sfrofcitt**, 06, 7, 
8 C^t. 

(4) 0 5~8fC^-©iRftft#&/hlEtC&5#®«& a? 
©niti , kiti ftjR*;fci&£. 
n.n =4. 9, k.,. =0. 1 (VALUED 
*fcttn.,i =2. 15, k,,, =0. 6 7 (VALUE 
2) ifc*. 

[0 0 3 2] ffcfr^ E*N»lhJf ©BtJPft 3 Onmt 
U&W&fc. «a!teK»Rrll:l031fi*«»tt, n„i = 

4. 9. k.,i =0. 1 

Sfcttn.ri =2. 15, k.n =0. 6 7<i&3. 
[0 0 3 3] C©J:3&*fr©EMBjkli**>i'xy 

RLyfc«^©ftffi«»*fi*»*t. 09*3<tu:iaiO 

/2 0SSfc3£ft^**»*rrs::ia*-Trs«. 

[0 0 3 4] (5) ±IS (2) ~ (4) O^JBtt. KM 
BfrltllWlBIJPft 3 ffi©g& 
*K»KUhJB ( {ARL} £:t>W5) ©BtJPlCttbT 
t>, ±12 (2) ~ (4) &^0jlL-ff5-i:T. KM® 

5. **fcigmS:iai 1, 1 2C^T. 

[0 0 3 5] (6) ±12 (5) TJfcJ&fcRStB&lLJf ©$ 
&r^**ftft*Jl**llttWI*r*a»5a»ft. »3t 
X'JT'V*-:* (SOPRAft®) ftflJ^TWt&tc: 
5. Si, N, : H&H 0 1 3 fc*-f«k 3 -t©j£ 
«*frK*i;T*©**«* (n. k) iWEfttSCt 

»aT**!ii*jji^a*nfc. rfc*?^ 01 
, n, :HKa. 011, 1 ©*ft«iwa-r*. 

t)t, Si, O, N, : H&£2 5 nm©JP3T. 50 



#M¥8-4 5 92 6 
Bl 4©tt*AT!*1\fc5K, 5£ft&#lS£± 

i. 8xa*fc»*"f*iii«^r«K:ft*. swteihs 

fcftig^mftifo 1/12 SSCMKfS - 

[0 0 3 6] LfciJioT, ±a©«t5fcbT«Bfl:an 
fcEUBfritl (d©Rtt. **fttt£jrvfe»«) ft. 
0 3 (B) (C^-Ti^iC. *#fttt£UI2 OfcUT. * 
>^Xx>->U-9-f HK1 0©±KjjfflW-6. ^bT. 
**«»IiJB2 0©±K:jaW3n*L'S?Xhil2 1©7 
•*HUVy5 7^-lPXftff^tf. j£tt»3&*S»Mb 

lftffl^T. ^>^X7 L >->U1J--f FRlO$3«fctf#'J 
->Ua>K8ftx>y5 1 >^inx-rn«, 0 3 (C) 
■r«fc5C, iM»at'>&^»fflfcy- hMU 1©A 

[0037] a*, y- hmffi 1 1 ®/i^->ft, *n 
e£*»fci/&fr»*&tett, **ftfMui2 o©^k* 

*©«» LDDfflW H^*-;P2 3£y-h«ffil 1 

©«»lC»J«L.&ft, **«»»■ 2 ojwsw*n&y 

-httffil 1. +M" Ftf*- JU2 3*3i^LOCOS4 
©aHftg^±5(C, A'U7JI2 2ftj6£JglT£. AU7 
12 211 fctAtt«£ECVDfcJ:*afl:5/'j3>il* 
fcttE C R - C VD{C<fc^^b->'J 3>®tfc£*TM8j£;* 

ns. 

[0 0 3 8] JfcC. *©±K. JHUK2 4ftj$K-r«. 

BPSGE PSGm$>Z>W$*V>TEOSlz£. 

It. BUM 2 4 C. ¥£#S«2©y-X- FM">* 

[0 0 3 9] ■?-©&. ^^.ttf/i&tt**^^*^ 
^H^fT. #^*S«2©»fflftff^, 

*tS8*t©S^^) +T4 0 0~5 0 0 o CSS© 

2 4ftBP SGKtl/fc*&CB. BPSGi«U7P 

[0 0 4 0] 01 5lC*TJ:^tC. AU7S 

2 211 ***fc»4*#5y*;HrHft«fTf©l(k«»C 
±5*^k5!iaic(St, ^eR^6©*«©SiaftA*U7 
-rsKtfc^^©T. Sf*©¥##:SBTtt, «ffch7 
> i^x ^ ©5 1 * ^^©rt^b^-H* i ft***n«» 

[0 0 4 1] *£ftfl?tt. HlKwfASlC. A' 'J 7 

jB2 2©Tfc**flMftai[iB2o*»j«>isn«©-e, 



(6) 



8-45926 
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7 y z/Z 9 frt> rtStrtWfflHciK tfS £ i fc » jtT 5 - 1 

*©*©:ns»i. 9#©¥9#stt©s& 

[0042] *%.w\z, ±&Lfrmmmizmfe2 

«5¥gfrg«©fBM£<ktR-©S{i££, MOSh7> 
[0 043] 

V&J&£«ttK©£IM*4>tt<. WMn9-yim$L 
[0 0 4 4] ASSIST tt, h^>vx^©y-h 

-r 5 £ n * r&» izmm 

[0 0 4 5] .♦ffc*K9BTtt, /XU7Ji©Tfc***l& 

WB)W*Bian*©T?. **ftffl*MaaK»b.' *if§tt 
h 7yi?*9fr*>*m-tfi9ifflzmfz> z\ t .t>Kib-r« c 

[0H©fB#fc!KB>l] 

[HI] 01 tt*»9I©-^M£ff «¥*#&■©£ 



[02] B2ttBU©£8R91H-V&&. 

[0 3] 0 3 (A) ~ (C) «H 1 fc»-r*»*S»© 

[04] H4»E»tt±lii8*fct»«£©*>J'XT->S' 



u-y-'f fbi±©i/>>x «©36«Ea«*ss-ry57-Tr 

[0 5] 0 5K1VS?X hBIJ?9 8 5 nmCSHT, Sit 
K±*©3t*ftftft»fcS-&&«^t. l^X hffilfflK 

[0 6] 06HkyXhMlOOOnra!;*HT, K 

»iuota©^ft©«i»s^-ri'7 7-r»-5. 

[0 7] I7Hl/yX hKJPl 0 1 7. 5nml:*V) 
T. KWRr±Ji©**tftS«fl;a*&»&fc. U5?X 

M@0»JK3tg©^ft:©Wl»4*-r^77T»5. 

[0 8] 0 8Hl/yX hKJPl 0 3 5nmiCi5ViT. K 
im±Ji©**J£**SEfl;a pyXMO 
»U0t»©^flS-©«l»S*-ri'7 7T , *«. 

[0 9] 0 9ttSSft$nfcKW6&ihg©^l©»fCi 

[010] 010 \tmmfc2*irzEtm±mom 2 ©* 

[011] 011 tt£ttKrJkJI©n t^JP®§i^$^T 
[012] 01 2(2K4tRFlkil©k &RJP©BBff$v-r 

[013] 01 3f4tiW*fr©*fcfcJ;*E#fB±Ji© 
3t*^S©«fcSa?T^7 7T*S. 

[014] 01 4(i^>^>;^>->u-y--r FK±fc, s 

i 1 O y N: :HK«jSRLfc*^£-t3TrfcH*£© 
^fiSx!im©^SS^-r^77T*-5>„ 

[015] 0 1 5 Htt^£ffiS¥«#&ft©£fiWrB 
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XP8843/ARL/W-Si 
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Co mi it Ion 

substrate -W-Si _ 
(n =1.93. K - 2.73) 
AR L • optimized SixOy Nz 

(n :Z.36. k»0.53. d= 23.8nm) 

photoresist : X P 8843 

ln = 1.80, k o 0.01 1 ) 

ARU effect 
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0.40 
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